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Summary 
The time behaviour of neutron pulses has been determined at single energies 
of 5, 20, 80 MeV, following the injection of fast neutron bursts in some 
moderator configurations at room temperature and at liquid nitrogen temper-
ature. 
The experimental apparatus is described and its performances evaluated. 
The results are given and discussed from the point of view that the moderator 
configurations studied should serve as sources of thermal and cold neutrons 
when coupled to a pulsed fast reactor. 
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1 • INTRODUCTION 
In a previous paper (1) were reported the relative yields 
of thermal and subthermal neutrons emitted by some moderator 
configurations following the injection of a fast neutron 
burst. Those measurements were performed in the course of 
the development of a thermal and of a cold neutron source 
to be used in connection with the pulsed fast reactor SORA. 
From the results of those measurements it appeared that the 
subthermal neutron yield could be noteceably increased by 
the addition to the moderator configuration (various containers 
filled with H2o at room temperatures and at 77°K) of a Be 
reflector block placed in front of the neutron emitting 
surface (see ref. (1) for details). 
However, due to the intended use of such pulsed sources, 
it has been stressed in various occasions (1, 2, 3) that 
the knowledge of the neutron population time behaviour 
at the energy of interest is of the outmost importance. 
As matter of fact the significant parameters of the 
instrumentation to be used with such source depend on the 
characteristics of the source itself (2). Therefore, as 
it has been anticipated in Refo (1), neutron life time 
measurements have been performed for some configurations 
and for some energy values of particular interest for 
the problem at hand. 
*) Manuscript received on August 14, 1968. 
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by increasing f} i.e. going towards longer wavelengths. 
This iffiprovement in resolution is payed by a loss in 
reflectivity in fact Cq_,,~ can be expressed in term of ;l 
(UA- - ~) / /' ry S' ,Cl IJ) &- /]. ;z, 
by vL - J- [l L (., V 1JL being now \Jl the band 
around 1 , the Bragg wavelength, for which reflection 
is complete. Taking into account the decrease in flux 
" at low wavelength (4A) and the fact that our set up 
(see Fig. 1) had implied in order to go at angles r;_f3 / 90° 
an increase of f, with a further loss of intensity, as 
explained above, we would have arrived at a prohibitively 
low counting rate by using the zinc crystal for the 5 meV 
measurements. The use of the lead crystal for these 
measurements permitted to work with a barely possible counting 
rate and to perform the measurements at 5 meV with the same 
collimator and general assembling obtaining the same 
resolving time as in the 20 meVmeasurements done with 
the zinc crystal. 
ELt,;CTRONICS 
The counting chains used are shown in Fig. 2 where the 
significant parameters are also given. Pulses from the B10 
loaded scintillator are fed, after having been conventionally 
amplified, formed and discriminated to a mod. HC 24 
Intertechnique 1024 time coder. This model of time coder 
is subdivided in four subgroups containing 256 channels 
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and also a built-in variable and independent time delBiY 
(not shown in the diagram) in each subgroups. 
Only 256 channels of 4f-s width were used in the measurements 
at 20, 80 meV with a delay of 32 us. The accelerator deuteron 
pulse was 50 r-s long with 2 jJ-s rise and decBiY time, and a 
repetition rate of 800 pps. 
The measurement at 5,20 meV with the lead crystal were done 
using two subgroups of the time coder. It is seen in the 
diagram that pulses to the second input were 32 jJ-S externally 
delayed. This was done again in order to optimize the counting 
rate. In fact the two subgroups were set partially overlapping 
each other in order to work with the maximum repetition rate 
allowed by all other conditions, as explained before. 
The coder ho;ver rejects pulses which appear in coincidence 
at the two inputs. To avoid this coincidence the 32 . .us 
,• 
delay was used. The data plots of Fig. 5, 6 are corrected for 
this delBiY• The accelerator frequency was 500 pps for these 
measurements being the pulse length still 50 ,us as above. 
An Hornyac type fast neutron monitor was used for all 
measurements. 
EXPERIMENTAL RESJLTS 
The r'l,W data as obtained from the time of flight analyzer 
are plotted in Figs. 3, 4, 5, 6. In each figure is also 
schematically indicated the moderator source configuration 
(see Ref. 1 for details) and the temperature to which it 
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